2 LIG4 -/-MEFs were embedded in agarose exposed to 20Gy X-rays and subjected to LTL.
Subsequently agarose blocks were treated either at 37 or 50°C for the indicated times.
Alternatively, agarose blocks were treated first at 37°C for 24 or 48h and subsequently to 50°C for 24h before analysis by PFGE. Results shown represent the mean and standard error calculated from six determinations in two experiments. 
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Supplementary Text
Discussion on the yields of DSBs after exposure to x-rays
Literature estimates of DSB induction after exposure to IR are typically obtained mathematically assuming random DNA breakage and various models of DNA migration in a pulsed-field gel (or in other methods of physical size analysis of DNA molecules).
These models are based on assumptions and parameters that are not always validated or estimated experimentally. Consequently, the calculated yields should be considered approximate. 125 I decay, and the assumption that one disintegration generates on the average one DSB, allows an empirical, model-independent calibration of methods quantitating DSBs in the genomes of higher eukaryotes (Iliakis et al Int. J. Radiat. Biol.
59, 343, 1991).
This calibration considered from the outset established differences in the physical characteristics of the DNA during replication, which were known to modify its migration characteristics in gels, sucrose gradients or elution filters. It was therefore carried out with cells carefully synchronized in the different phases of the cell cycle.
This calibration allows conversion to DSBs of a given FAR signal. This conversion was then used to calculate yields of DSB after exposure to IR.
The values measured for DSB yields in these experiments were higher by about a factor of two than the then prevailing estimates from mathematical calculations. However, it was considered possible to accommodate such estimates by modifying within acceptable limits parameters used in these mathematical calculations (Dr. Detlef Bloecher personal communication). Indeed, more recent calculations of DSB yields using Blöcher's equations (e.g. Gulston et al, NAR 32, 1602 , 2004 report 27 DSBs/Gy in exponentially growing CHO cells, which is very close to our estimates on the basis of 125 I-calibration.
Estimates on DSB yields carried out using analysis of -H2AX foci numbers gave initially results between 30 and 40 DSBs/Gy. However, recent publications report lower yields at values corresponding to our calibration. Important is also the fact that similar yields are reported from experiments using 53BP1 life cell imaging, particularly after considering that the yields of 53BP1 foci are 20-30% lower than those of -H2AX foci. However, we admit that there is still uncertainty on the actual yields of DSBs in irradiated cells. It was precisely in our effort to reduce these uncertainties that we opted using for the experiments described here the same cells used previously in the 125 I calibration.
The lysis conditions used in the calibration study deserve discussion as well. Since in these experiments HTL was used throughout, the estimates obtained could potentially be confounded by the effects described here. However, recent observations suggest that the calibration remains quantitatively valid because 125 I is unlikely to generate a thermally unstable fraction of DSBs. Gulston et al (NAR 32, 1602 (NAR 32, , 2004 reported no thermally unstable component in DSB induction after exposure to alpha particles and we have 6 extensive unpublished data indicating that after exposure to heavy ions, HTL and LTL
give quantitatively equivalent results (this conclusion is also corroborated by results with neutrons). Because each 125 I decay resembles high LET radiation, we expect that the FAR to DSB-number relationship determined in our calibration remains valid. We use this value to calculate DSB yields after X-rays following LTL (~10 DSB/Gy) and HTL (~20 DSB/Gy). Since the number of foci measured in our experiments approximates better the latter number, we suggest that the cellular DDR apparatus "sees" the total number of DSBs, which implies conversion within the first hour of those generated from thermally unstable lesions.
